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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the structure and the manufacture approach 
of unifying an organic EL device and its drive circuit about an organic EL device and its manufacture 
approach. 
[0002] 

[Description of the Prior Art] As the conventional organic EL device and a technique of unification of 
the drive circuit In the international electron device meeting (IEDM'96) held in December, 1996 By C C 
FUU and others of Princeton University "the metal foil substrate of the letter of continuation Integration 
of the used organic EL device and an amorphous silicon thin film transistor" (C.) [ C.Wu, etal., ] 
[ "Integration of Organic LED's and Amorphous Si TFT's ] onto Unbreakable Metal FoiL Substrates" 
and IEDM Tsch.Dig. and 957- there are some which entitled 959 and 1996 and were reported. 
[0003] The structure reported here is as being shown in drawing 15 , and is the monolayer which used 
the stainless steel substrate 13 and formed the polymer thin film 15 of a polyvinyl-carbazole (PVK) 
system for the thin Ag electrode 16 whose thickness is 150A considering the Pt electrode 14 as cathode 
with the spin coat method as organic film as an anode plate. Luminescence is taken out at the thin Ag 
electrode 16 side. 

[0004] With the structure shown in drawing 15 , although the organic EL device and the drive circuit are 
unified once, the organic EL device luminous efficiency of a report is about 0.01%, and 4 - 5% of 
luminous efficiency realized with the organic EL device of a simple substance cannot compete at all. 
Therefore, there was no semantics of the more than referred to as that the new concept of an organic EL 
device was proposed. 

[0005] Then, similarly C C FUU and others reported the structure shown in drawing 16 in the 
international symposium (SID'97) of SID (Society for Information Display) held in May, 1997. 
[0006] The structure shown in drawing 16 is the same as the structure shown in drawing 15 reported to 
IEDM'96 about the stainless steel substrate 13, the Pt electrode (anode plate) 14, and the polymer thin 
film 15. A different point is a point of having used cathode as the electrode of the multilayer structure 
which consists of 150A MgAg and 400A ITO, i.e., ITO / thin MgAg laminating electrode (cathode) 17, 
and having improved it. According to the report, it is a thing that luminous efficiency has been improved 
to about 1% by this amelioration. 

[0007] With the structure shown in drawing 15 and drawing 16 , luminescence was penetrated and both 
have taken out cathode. Ag film which originally cannot be said to be transparence as cathode was used 
for the structure shown in drawing 15 , and it made this Ag film thin and acquired transparency by force. 
On the other hand, although this point is improved and it came to use the transparent ITO film with the 
structure shown in drawing 16 , the work function of the ITO film is too large, and it is relation with the 
ionization potential of an organic thin film, and electron injection became fault (disadvantageous) and 
that point is coped with by inserting thin MgAg. Although the effectiveness of amelioration is accepted, 
originally the MgAg film cannot be said to be transparence, either, but permeability is reduced too. 
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[0008] The further conventional example is indicated by JP,61-231584,A. 

[0009] Drawing 17 is the perspective view showing the structure of EL display indicated by this JP,61- 
23 1584 A 

[0010] With the structure shown in drawing 17 , inorganic [ which uses inorganic luminescent material, 
such as Zn:Mm / EL ] is formed in the main front face of a ceramic substrate 18, and wiring which 
penetrates a ceramic substrate 18 draws out to a rear- face side, and it connected with the drive circuit 
and is unifying. 

[001 1] The structure shown in drawing 17 is manufactured as follows. 

[0012] First, the 1st electrode 19 is formed in the main front face of a ceramic substrate 1 8, an insulating 
layer 20, the inorganic luminous layer 21, an insulating layer 22, and the 2nd electrode 23 are formed 
continuously, and an inorganic EL element is manufactured. 

[0013] Since luminescence is taken out at the 2nd electrode 23 side, a transparent electrode is used for 
the 2nd electrode 23. After the ingredient which constitutes an inorganic EL element is rich in thermal 
resistance and forms the inorganic luminous layer 21, it can form the 2nd transparent electrode 23 using 
the usual sputtering method. 

[0014] Although the heat-resistant difference in this ingredient, i.e., the ingredient which constitutes an 
inorganic EL element, is rich in thermal resistance, the ingredient of an organic EL device is the factor 
in which that it is just lacking in thermal resistance obstructed the unification with an organic EL device 
and its drive circuit. 

[0015] Although the structure shown in drawing 17 and the structure by this invention are similar in 
respect of unification, its both are completely different at the point that this unification was attained with 
the organic EL device in this invention. 

[0016] Luminescence mechanisms differ, for this reason an inorganic EL element and an organic EL 
device can be driven with an organic EL device to the driver voltage beyond 100V being required less 
than [ 10V ] by the inorganic EL element. An inorganic EL element needs high driver voltage for not 
exciting by recombination like an organic EL device, but making an electron collide with a 
luminescence pin center,large, and making it emit light by electric-field acceleration. Although 
expectations had gathered for the organic EL device also from the point of this driver voltage, as 
mentioned above, the ingredient of an organic EL device was deficient in thermal resistance, and 
unification was conventionally difficult for it. 

[0017] It was very big constraint that it must maintain that it is surely about 80 degrees C or less in all 
the processes of organic EL device manufacture. Therefore, although the advantage of everythings, such 
as low-cost[ the miniaturization by unification, lightweight-izing, and ]-izing, has fully been recognized, 
it was extent which uses a heat-resistant high polymer (macromolecule) comparatively in the ingredient 
of an organic EL device, limits conditions by the RF magnetron sputtering method, and can realize the 
structure for ITO somehow or other like the example shown in drawing 15 or drawing 16 
conventionally. Although just thermal resistance is excellent compared with the low-molecular system 
organic EL device ingredient currently broadly used as an ingredient of an organic EL device in the case 
of the polymer, it is unsuitable for the vacuum deposition method from which good membrane 
formation is obtained, and only a chisel can apply a spin coat method etc. 

[0018] Although the attempt which forms a transparent electrode by whenever [ low-temperature ] has 
been made continuously, there is a technique indicated by JP,9-71860,A among the typical conventional 
techniques of the relation. 

[0019] This is what mainly made the background the needs which want to form an ITO electrode in a 
plastic plate by whenever [ low-temperature ], and the contents are the devices of the target of 
sputtering. The target which carried out annealing and which was manufactured by request to the oxide 
of the element which has a valence more than forward trivalence after mixing indium oxide and a zinc 
oxide and casting and sintering, and its manufacture approach are learned. As a concrete example of 
target manufacture, it is In 203 with a mean particle diameter of 1 micrometer in 99.99% of purity, for 
example. The target which mixed and manufactured 6g of titanium oxide powder with a mean particle 
diameter of 1 micrometer at 40g of zinc oxide powder with a mean particle diameter of 1 micrometer 
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and 99.99% of purity is used at 254g and 99.99% of purity, and the example formed on the conditions 
shown in Table 1 is reported. 

[0020] All over Table 1, although substrate temperature is made into the room temperature, considering 
the special publication not being carried out the place which this display means substantially, about a 
substrate, I hear that especially heating or cooling was not carried out, and it is, and though natural, the 
temperature rise of the substrate is carried out with the surplus energy of a membrane formation particle 
during the spatter. 



0021 J 




Table 1] 
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[0022] 

[Problem(s) to be Solved by the Invention] One of the technical problems which this invention tends to 
solve is offering the manufacture approach which conquers the constraint on the process an organic thin 
film's not being formed only after forming a transparent electrode, and can form an organic thin film 
freely for the heat-resistant poverty of an organic EL device ingredient. 

[0023] The purpose of this invention is solving many above-mentioned technical problems, solving the 
conventional restraint by which the substrate of an organic EL device was limited by that cause only to 
transparent ingredients, such as glass or plastics, and enabling it to use a wide range ingredient. It is 
realizing the compact organic electroluminescence display for which used printed wired boards, such as 
an epoxy resin currently widely used as the circuit board, as a substrate of an organic EL device in 
relation to it, and the drive circuit's was unified with a lightweight thin shape. 
[0024] 

[Means for Solving the Problem] In order to solve many above-mentioned technical problems, the 
cooled metal mask is placed into a sputtered-particles style, and it is made for an unnecessary particle 
not to raise the temperature of an organic thin film in this invention to form a transparent electrode (ITO 
thin film) on an organic thin film. The spatter particle energy which passes through the hole of a mask 
and arrives at a substrate front face was held down to the minimum level, and stable membrane 
formation is realized by ionizing a part and carrying out an energy supplement by electric-field 
acceleration. 

[0025] Moreover, although I hear that the semantics of making substrate temperature into a room 
temperature did not carry out substrate heating, the substrate temperature under membrane formation 
became by the conventional manufacture approach and it was in the condition of an as, in this invention, 
it prevents that control the substrate temperature under membrane formation positively, and it carries out 
a temperature rise superfluously. 

[0026] As mentioned above, in order to take out luminescence outside through this in the organic EL 
device of this invention with the structure which prepared the transparent electrode on the organic thin 
film, the organic thin film bottom (rear-face side) does not need to be transparent. That is, a substrate 
ingredient does not need to be transparent and can use a wide range substrate ingredient. As a typical 
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example, an organic EL device can be formed in a printed wired board, and the organic 
electroluminescence display which unified the drive circuit can be realized. The effectiveness of 
unifying is being able to attain reduction of the materials ratio by reducing a glass substrate and 
connection flexible leads (FPC), mitigation of weight, thin-shape-izing of thickness, reduction of a 
processing man day, and miniaturization. 
[0027] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained to a detail 
with reference to a drawing. 

[0028] If it explains with reference to drawing 9 from drawing 1 , at the time of completion, the best 
operation gestalt of this invention will form the metal electrode 2 used as cathode, will form the organic 
thin film 3 of an organic EL device on it, and will form the transparent electrode 4 used as an anode 
plate in the main front- face side of the substrate 1 called a printed wired board or PWB further at the 
time of completion. 

[0029] In the usual condition, a metal electrode 2 and a transparent electrode 4 are formed in the shape 
of a stripe, respectively, and both are formed so that it may intersect perpendicularly on both sides of the 
organic thin film 3. Each metal electrode 2 and transparent electrode 4 are electrically connected to the 
metal pad 5 by which insulating separation was carried out. 

[0030] It connects with the penetration wiring 6 which connects the main front face and rear face of a 
substrate 1, and each metal pad 5 is connected to the metal wiring 7 of the rear face of a substrate 1. The 
passive circuit elements 8 attached to ICs, such as a latch rise circuit, a driver, or a microcomputer, and 
it, such as a capacitor and resistance, are carried in a rear face (it connects with the metal wiring 7), and 
the drive circuit is constituted. That is, an organic EL device is formed in the main front-face side of a 
substrate 1 , a drive circuit is formed in a rear- face side, and both are unified. 

[0031] Although not indicated in the structure shown in drawing 1 - drawing 4 , and the manufacture 
process shown in drawing 5 , as structure at the time of completion, the closure of the organic EL device 
is carried out with a transparency cap or transparency resin. A closure process is carried out by the 
manufacture process of drawing 5 . 
[0032] 

[Example] Hereafter, the 1st example of this invention is explained. 

[0033] As a concrete example of this invention, the commercial glass epoxy system printed wired board 
was used for the substrate 1 . There is no reason special to having used the glass epoxy system printed 
wired board, and any substrate ingredients are fundamentally possible for it. However, since an organic 
thin film is formed with a vacuum deposition method and a transparent electrode is formed by the 
sputtering method so that an organic EL device may be mentioned later, it is necessary to be what can 
bear the process. For example, expansion, water moisture, or a solution does not boil [ the air bubbles 
inside a substrate ] in a vacuum. Moreover, it is better to choose few of those ingredients desirably, since 
an organic EL device has endurance spoiled by moisture and oxygen. 

[0034] In addition, circuit patterns including the penetration wiring 6 and the metal pad 5 have the need 
for custom-made. Although the ingredient of wiring (with no publication among drawing) of a substrate 
1 is Cu and the part may be used for a metal electrode 2 as it is, in this example In order to make an 
organic EL device into high performance, after forming in the whole surface the thin film of about 0.2- 
1.5 micrometers of thickness which the metal electrode 2 made aluminum the subject and carried out 
minute amount addition of the halogen besides Li to about 1% of the weight by the vacuum deposition 
method or the sputtering method, By the photolithography method, pattern processing was carried out 
and it formed in the shape of a stripe. It is possible by other approaches of carrying out pattern 
processing at the shape of a stripe by the shadow mask method which used the metal mask, without 
using the photolithography method other than this approach. 

[0035] Each stripe formed the pitch in 0.25-1. 5mm, and formed the tooth space (spacing) in about 0.01- 
0.1mm. It is good in the suitable place which compromises on especially the pitch and tooth space of a 
stripe that are formed in operation of this invention not having semantics, and being required as a 
display display, and the detailed-ized level of pattern processing, after performing organic solvent 
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processing of IP A alcohol etc., carry out ultrasonic style pure-water washing, process [ the washing 
process which showed the front face of a metal electrode 2 to drawing 7 ], i.e., after coming out and 
carrying out surface treatment, carry out etching removal of the front face of a metal electrode 2 thinly 
and carrying out ultrasonic style pure-water washing further with a rare HF solution etc., it fully dries in 
inert atmospheres, such as nitrogen gas, and sets to a vacuum-deposition machine, and the organic thin 
film 3 of degree process shown in drawing 5 with the vacuum deposition method forms, although it is 
made for the organic thin film 3 not to cover a circumference part as shown in drawing 2 — each — 
namely, pattern processing corresponding to a metal electrode 2 or a transparent electrode 4 — not giving 
(the so-called solid layer) — it forms. 

[0036] The thickness of the organic thin film 3 is about 100-300nm, and has multilayer structure of 
about 2-4 layers in detail. The manufacture process of the example of 4 layer structures is shown in 
drawing 6 . As it becomes the case of the usual glass substrate, and reverse and was shown in drawing 
6 , an electronic transportation layer is formed, a luminous layer is formed on it, and the electron hole 
transportation layer and the hole-injection layer are formed fUrther. In the case of an example, 
specifically, it is the aluminum quinol complex Alq3 as electronic transportation material. In 
luminescence material, it is Alq3. What doped Quinacridone with vapor codeposition was used for 
electron hole transportation material, and copper phtalo cyanogen CuPC was used for Diamine TPD and 
hole-injection material. The thickness of each layer is about 5-150nm. It is required to optimize 
thickness, in order to acquire a good property. In addition, of course, other organic electroluminescence 
ingredients can be used for operation of this invention. 

[0037] After forming the organic thin film 3, a transparent electrode 4 is formed. It is desirable from 
organic thin film 3 to transparent electrode 4 formation to carry out without breaking a vacuum. 
Although this invention can be carried out even if it breaks a vacuum, of course, it is disadvantageous in 
respect of a property and a dark spot (punctate field in a luminescence field non-emitting light). 
[0038] In the operation example of this invention, it connects in the airtight condition, and a vacuum 
deposition machine and the magnetron sputtering equipment which forms a transparent electrode 4 can 
form a transparent electrode 4 continuously, without breaking a vacuum. The unsatisfactory point of 
transparent electrode 4 formation is preventing the temperature rise in a formation process as much as 
possible. 

[0039] In this example, originality and creativity are carried out so that the membrane formation 
conditions which JP,9-71860,A shown as a conventional technique is recommended the target of a 
publication and there may be used as the base and especially a substrate may not carry out a temperature 
rise. The 1st of a device is inserting the metal mask for carrying out pattern processing of the transparent 
electrode 4 into a spatter style, and having cooled the metal mask by the heat transfer method. Since 
high-quality membrane formation cannot be performed unless the transparent electrode particle adhering 
to the front face of the organic thin film 3 has appropriate heat or kinetic energy, cooling of the particle 
cannot be performed. Regardless of membrane formation, by this invention, a metal mask part is cooled 
with heat transfer using the electrode holder of a metal mask so that the radiant heat from a metal mask 
may be reduced. 

[0040] Although a transparent electrode 4 forms about 100-300nm of thickness in about 10 minutes, 
while time amount passes, the temperature of a substrate 1 rises by usual. Since just the early membrane 
formation condition which constitutes the organic thin film 3 and an interface influences the property of 
an organic EL device, the quality of membrane formation of a transparent electrode 4 does not make a 
property good, even if the high-quality transparent electrode film is formed as a temperature rise is 
carried out. 

[0041] He adds the device which cools a substrate 1 and is trying to control in this invention, so that the 
temperature of a substrate 1 does not rise. Furthermore, it is performing controlling the particle energy 
which ionizes a part of spatter style and adheres to the front face of the organic thin film 3 in electric 
field. It can come to be able to perform control which makes those need and is not exceeded, and the 
temperature of the organic thin film 3 can hold down now to about 65 degrees C correctly by the range 
of a substrate 1 and presumption to which the organic thin film 3 can be equal. 
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[0042] Drawing 8 and drawing 9 show the current-voltage characteristic and the brightness-current 
characteristic of an organic EL device which carried out and manufactured this invention as compared 
with the property of the organic EL device which used the conventional glass substrate. Although 
hesitated an EQC to say, the temporary property that an organic electroluminescence display can be set 
up is acquired. 

[0043] Next, the 2nd example of this invention is explained with reference to drawing 10 and drawing 
11. 

[0044] Although passive circuit elements were carried in the rear face of a substrate 1 and the organic 
EL device and the drive circuit were unified through the substrate 1 in the 1st example, the radiation fin 
10 is attached in the rear face by the glue line 9 in this example. 

[0045] It is the same as that of the 1st example, and the organic thin film 3 of the main front-face side of 
a substrate 1 is pinched with stripe-like the metal electrode 2 and transparent electrode 4 which intersect 
perpendicularly mutually, and it constitutes the organic EL device. Unlike the 1st example, in the 2nd 
example, the penetration wiring 6 is not formed, but a flexible lead (FPC) is connected to the 
circumference part by the side of the main front face, and each electrode connects it with the drive 
circuit constituted by other boards. 

[0046] A glue line 9 connects a substrate 1 and a radiation fin 10 good thermally in this example, and it 
was used in the example, having formed thermal grease in about 10-50-micrometer thickness. A 
radiation fin 10 is the thing of marketing of aluminum ingredient, and chose and used what has suitable 
size. Although it did not carry out fixing a radiation fin 10 to a substrate 1 with a screw etc. especially in 
the example, fixing by such approach or the suitable approach is desirable so that many examples may 
see. 

[0047] The effectiveness which attached the radiation fin 10 radiates heat promptly in generation of heat 
which is about [ in case an organic EL device emits light ] 1-1 0W, and is in the point which can inhibit a 
temperature rise. The organic thin film 3 is deficient in thermal resistance, according to the 2nd 
example, can compensate the fault with the ingredient which can come to hand in the present condition, 
and can expand an applicable field with it. As indicated in drawing 1 1 , since generation of heat 
produced with the organic thin film 3 has high thermal conductivity, rather than a transparent electrode 
4, it is sucked out by the metal electrode 2, is diffused, and penetrates a substrate 1, and heat transfer is 
carried out to a radiation fin 10 through a glue line 9, and it radiates heat in atmospheric air from a 
radiation fin 1 0. Although the temperature gradient of the organic thin film 3 and atmospheric air is 
small and it is small as quantitative effectiveness, the effectiveness which covers heat-resistant lack of 
the organic thin film 3 is fully acquired. 

[0048] Next, the 3rd example of this invention is explained with reference to drawing 12 . 
[0049] Although the radiation fin 10 was attached in the rear face of a substrate 1 in the 2nd example in 
order to inhibit the temperature rise of the organic thin film 3, it is the structure which forms cooling 
components, such as for example, a Peltier effect component, in the metal wiring 7 of a substrate 1 , and 
cools generation of heat of the organic thin film 3 in the 3rd example. 

[0050] If a Peltier effect component is used as a cooling component, the cooling effect will be acquired 
with a drive current, and if a drive current is large, the nice relation that the amount of cooling is also 
large will be obtained. Forming a Peltier effect component carries out pattern processing of the metal 
wiring 7 of a substrate 1 such beforehand, and it forms a Peltier effect component by the vacuum 
evaporationo approach. 

[0051] Pattern processing used the shadow mask method which used for example, the metal mask in 
formation of a Peltier effect component. In addition, in the case of this example, it is important to 
assemble carefully so that a Peltier effect component may not be harmed at a surface-preparation 
process. 
[0052] 

[Effect of the Invention] The 1st effectiveness by this invention is that the constraint on the conventional 
process which was not able to form an organic thin film is lost, only after forming a transparent 
electrode. Therefore, it is no longer indispensable conditions [ be ] that a substrate is transparent, and it 
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can form an organic EL device free on various substrates. 

[0053] The 2nd effectiveness by this invention can use now the circuit boards, such as a printed wired 
board, for a substrate in relation to the 1st effectiveness, and the organic electroluminescence display 
which unified the drive circuit can be realized. By this unification, an organic electroluminescence 
display it is thinner and lightweight and small can be manufactured at low cost. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the organic EL device which a transparent electrode and a metal electrode are formed in 
both sides of an organic thin film, and the carrier of positive/negative is poured [ organic EL device ] in 
and makes it emit light from the two electrodes of this transparent electrode and a metal electrode, 
respectively The organic EL device characterized by consisting of an organic thin film which covers the 
metal electrode and this metal electrode for the organic EL devices which the circuit board was used for 
the substrate and formed in the predetermined part by the side of the main front face of this substrate, 
and a transparent electrode further formed on this organic thin film. 

[Claim 2] The manufacture approach of the organic EL device characterized by to have the process 
which forms the metal electrode for organic EL devices in the circuit board from the two electrodes of 
this transparent electrode and a metal electrode in the organic EL device which the carrier of 
positive/negative is poured [ organic EL device ] in and makes it emit light, respectively by forming a 
transparent electrode and a metal electrode in both sides of an organic thin film, the process which 
washes the front face of said metal electrode, the process which carries out laminating formation of the 
organic thin film for organic electroluminescence, and the process which forms a transparent electrode 
on said organic thin film. 

[Claim 3] The organic EL device according to claim 1 characterized by considering as the structure 
which prepares said metal electrode for organic EL devices in locations other than metal wiring of said 
circuit board, and can be connected to metal wiring of said circuit board. 

[Claim 4] The manufacture approach of the organic EL device according to claim 2 characterized by 
being the process which forms a transparent electrode by the sputtering method which inhibits and 
carries out pattern attachment of the temperature rise of membrane formation because the process which 
forms a transparent electrode on said organic thin film uses together use of the target ingredient in which 
low energy membrane formation is possible, and cooling processing of said circuit board and inserts a 
metal mask in the style of sputtered particles. 

[Claim 5] In the organic EL device which a transparent electrode and a metal electrode are formed in 
both sides of an organic thin film, and the carrier of positive/negative is poured [ organic EL device ] in 
and makes it emit light from the two electrodes of this transparent electrode and a metal electrode, 
respectively The process which forms the metal electrode for organic EL devices in the circuit board 
with the vacuum deposition method which used the metal mask, The manufacture approach of the 
organic EL device characterized by having the process which forms the organic thin film for organic 
electroluminescence in the front face of said metal electrode with a vacuum deposition method, without 
taking a break a vacua immediately, without washing the front face of said metal electrode, and the 
process which forms a transparent electrode on said organic thin film. 

[Claim 6] The organic EL device characterized by the structure which has arranged the organic EL 
device according to claim 1 in the shape of [ of a n line xm train or a n line xn train ] a dot matrix, and 
was used as the display display device. 

[Claim 7] The organic EL device according to claim 6 characterized by having penetration wiring which 
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pulls out metal wiring by the side of the circuit board main front face linked to the organic EL device 
formed in the circuit board main front-face side to a circuit board rear- face side, and metal wiring by the 
side of the circuit board rear face which connects this penetration wiring to the drive circuit established 
in the circuit board rear- face side. 

[Claim 8] The organic EL device according to claim 6 characterized by preparing a radiation fin in a 
circuit board rear- face side, and radiating heat from said radiation fin in generation of heat of an organic 
EL device. 

[Claim 9] The organic EL device according to claim 1 characterized by inserting a cooling component in 
the connection part of the metal electrode of an organic EL device, and metal wiring of the circuit board. 

[Claim 10] The organic EL device according to claim 9 characterized by said cooling component being a 
Peltier effect component. 

[Claim 11] The manufacture approach of the organic EL device according to claim 4 characterized by 
making the metal mask of insertion cool with the heat transfer from a mask electrode holder in case a 
metal mask is inserted in the style of [ said ] sputtered particles. 



[Translation done.] 
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[Drawing 2] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 8] 



CM 

E 

o 



s 





0 


O 




O 




o 
















— i » i i i i i i — » — » — • — ■ — i — * — *- 





10 



15 20 



[Drawing 17] 
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[Drawing 10] 
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[Drawing 1 1] 
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[Drawing 12] 
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